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' INTRODUCTION

Purpose:
*Conduct HELP mode! variations in weather
data, profile characteristics, and hydraulic

#Helps assess risk to the general public from

Significance:

- Figures 1 &2

« Historically used to disp

Site:

* Located on northwest part of Mesita del Buey, Los Alamos National Laboratory,
Technical Area 54, Material Disposal Area | (MDA-])

mesa

waste operations
conductivities for major rock units _— N in ing and

-C?mglsa{e and contrast the results of do;um of landfills Aga - L0 o of Mt e Sy a1 TA- 56 anef weirty.

simulations -As well as other operations that could e e e e

+QObtain an estil of leak: jally c i cly

fandfill from the surface to the a.quxfer *Aids in the determination of monitoring L,:
«Eval o the aquifer periods ErTatn

utilizing Ieakage estimation Sh-19 0984

0 the west. AR St relaiomsien e aoomsdeaeed. Meaciled fromm

T i
]
-

of nonh d ini ively c d wastes

* Main aquifer depth: 330 m at the western end and 259 m at the eastern end of

*Gi dy flow:

is Rio Grande, 7.2 km away from site (Figure 3)

* Groundwater age: 4C data indicates groundwater is 6k -10 k years old (Keating,

2000)

THE HELP MODEL

DATA REQUIREMENTS

e Climatic Information: Soil and Landfill Design: Weather Generator: Assumptions:
Why the HELP Model? ot Pt it =Evapotranspiration sLandfill general information *Temperature and precipitation *Does not take imo account extensive fracture system at
«Designed to assess landfill performance e - Evaporative zone depth and average wind - Area, slope, and rate of subsurface inflow - User may enter from 1-100 years worth of research site
L B . speed - - ithly mean and precipitati that runoff does not occur from surrounding
=Capable of estimating the magnitude of various fluid *layer and layout design information data areas onto the landfill
components - Maximum leaf area index and growing season - Layering b th surface (Figure 4)
-The volume of leachate produced S —— dates ) "9 ) "9 *Solar radiation data *Does not consider rainfall intensity
-The thickness of water—saturated soil above any liners sWeather 'z'é,p:yfrms and thickness associated with »Caiculated from the temperature and sAssumes that vegetative growth and decay can be
emplaced within the landfill v emeten - Precipi and sofar radiati i i precipitation values chamcmrlzed using a modei developed for crops and
[ iyt S data " - Engineering controls perennial grasses
:?:-z-:.;u;-";‘ ot *Does not consider aging of profile
RESULTS Trial Results: Contaminant Transport:
Trial Descriptions: eVatues for Trial 1 & the first 8 years of Trial 2 were «Soil sampling at the site revealed the presence of lead
oTrial 1 e e identical P (0.20 mg/L) and barium {1.2 mg/L} in concentrations
- Weather Generator was used to obtain data for *Values for Trials 1 & 3 were almost identical - Statistics: be‘r':" ’Eg‘-‘lam'o:lhm‘;: (D;: ZDOI:d - .
uerqg years - nt ke id reach i
Albuquerque, NM for 8 R iration, runoff, and leakage * Coefficient of correlation was conducted on chosen in 3::;?.5 woule;be 5.8m3 ;::um pit aad
*Trial 2 i rats varied little among Trials 1, 2, & 3 th

- Weather Generator was used to obtain data for

- Average leakage rates for Trial T was 2.65E-9 m/d,

Albuquerque, NM for 100 years

for Trial 2 was 1.25€-8, and Trial 3 was 1.27E-8

eTrial 3 h T 7 ePrecipi i noff, and leakage
_Datah ithin the thor C: was edited to T T 14 e ek oy compation, Tk 115 rates were hngher for Trial 4 (F:gure 5)
include site-specific average monthly values L'::;T?‘.:l:;‘&‘:;m.zm - Average leakage rate for Trial 4 was 1.51E-6 m/d
oTrial 4 Judetoraladiichony

- Fi Ies generated by Weather Generator were replaced

tted files containing site-specific P

precipitation and weather data for 8 years
*Trial 5

»Trial 5 showed overalt greater leakage rates than Trial 4
(Figure £)

= Barrier soil within the HELP model is modeled as ahnays

e

Figpae 7 Achly leakage st theosh e T Layer of e
4.8, 7.

data related combinations
-Trial 4 showed little correlation with Trials 1 or 3

-Trial 1 showed high correlation with Trial 3 and the
first eight-years of Trial 2

peraute ottty vakies, 211 Trd 7 uses e rtsum
comatorthety vakm.

saturated, whereas vertical percolation layer
begins at zero

- Basalt iayer within the profile was modeled as a barrier i

«Trial 6 displayed higher leakage rates in the inni
and became i

[TRe———

® Hi developed for weather data related
trials
- Indicated that only Trial 4 was significantly different
from the other three trials

= Sensitivity analysis was conducted on trials that changed
model parameters (Figure 8)
-When model parameters are increased, the percent
change in leakage rate is only about 10%

were

-Assuming no speciation, Trial 4 average leakage rates,
and an aquifer of 1 m thick, concentration of {ead
would be 3.31E-3 mg/L

-Drinking water limit for lead is 15 ppb

-L Jistic estil but ill that leachate
transport is minor
Conclusions:
« The HELP Model is useful to assess landfill design
} A p a pr "

landfifl

e T " = " ly lower as continued B . . * Model results using site—specific data incorporated
seit liner instead of 2 vertical percolation layer as in Figure ) -When the change in the model parameter is negative, into the Weather Generator (Trail 4), varied
other trials the percent change in leakage is higher, reaching significantly from generalized runs (Trials 1-3)
D g, -Tnal 7 showed lower leakage rates in the b and almost 100% '
*Triai 6 T = - - ok e alats irorad = - ' ific data
gl y higher as consequently, mode!s that lack site—specific
- Maximum hydraufic conductivity values for 4 profile “",;_,‘:,&,m'ﬁi_r&“:%j" (Figure 7) E;xm T M_mmm shouid be used cautiously
{ayers were used s peshantem e S o Trat Hydraulic head buifding on top of the layer within Trial 7 Gty o e vl e fout - Dmfrom this study suggstt'hatthere will not be
«Trial 7 i e and fess of this occurrence in Trial 6 significant dowrward percolation of leaqme from
. . " - the surface of the landfili cap to the aquifer -jeachate
- IM:mmum frydraulic conductivity values for 4 profile transport rates have been calculated to be slow
layers were used
;
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